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INPUT/OUTPUT CIRCUIT AND A METHOD 
FOR CONTROLLING AN INPUT/OUTPUT 

SIGNAL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an input/output (I/O) 
circuit Which is capable of providing tri-state outputs and, 
particularly, to an I/O circuit Which performs a pull-doWn/ 
pull-up operation When a high impedance is output, and to 
a control method for controlling the I/O circuit. 

2. Description of the Related Art 
AknoWn circuit con?guration is shoWn in FIG. 7 or FIG. 

8 comprising a conventional I/O circuit for providing tri 
state outputs. 

An I/O circuit shoWn in FIG. 7 outputs three states of loW 
level, high level or high impedance state to an I/O terminal 
103 by controlling an output buffer 100. The output buffer 
100 comprises a P-channel Field Effect Transistor (FET) and 
an N-channel FET directly connected to each other in series 
betWeen a high level poWer source S and a loW level poWer 
source (for example, ground) G by an output control circuit 
102. The output control circuit 102 comprises one or more 
logic gates (for example, logic circuits shoWn in FIG. 7) 
operating With a signal provided to output control terminals 
101. The U0 circuit receives an input signal provided from, 
for instance, a bus connected to the I/O terminal 103 to an 
internal circuit via a protective resistor 107 and an input 
buffer 104. Further, a pull-doWn resistor 105 is connected to 
the I/O terminal 103 of the I/O circuit to pull it doWn to 
ground potential When the I/O terminal 103 becomes the 
high impedance state. 

In the I/O circuit in such a structure, When a high level 
signal is provided to the I/O terminal 103, the current 
continues to How to the ground G from the I/O terminal 103 
via the protective resistor 107 and the pull-doWn resistor 
105. Although the amount of the current decreases if this 
pull-doWn resistor 105 is has high resistance value, the 
current still continues to How a little. Therefore, the poWer 
consumption increases and With the increase of the number 
of I/O circuits, the increase in poWer consumption becomes 
remarkable. Further, When the pull-doWn resistor 105 is 
integrated to have a high resistance, a large space is required 
for forming the integrated resistors on the semiconductor 
chip, resulting in a drop in the degree of integration. 
An I/O circuit shoWn in FIG. 8 connects a pull-up resistor 

106 to the I/O terminal 103 Which pulls up the I/O terminal 
103 to a high level poWer source S When the I/O terminal 
103 becomes the high impedance state. The rest of the 
structure is the same as that shoWn in FIG. 7. 

In such a structure, When a loW level signal is provided to 
the I/O terminal 103, the current ?oWs continuously to the 
I/O terminal 103 from the high level poWer source S via the 
protective resistor 107 and the pull-up resistor 106. If this 
pull-up resistor 106 is at a suf?ciently high resistance value, 
the amount of current decreases, but current still continues 
to ?oW. Therefore, the same problem as that in the I/O circuit 
shoWn in FIG. 7 also arises in this I/O circuit. 

There is also an I/O circuit (not shoWn) in Which an 
N-channel FET is applied as a pull-doWn means instead of 
the pull-doWn resistor 105 shoWn in FIG. 7. The N-channel 
FET is sWitched by a control signal that controls the output 
buffer 100 and this FET is turned on only When the I/O 
circuit 103 becomes the high impedance state. Even in this 
structure, When a high level signal is provided to the I/O 
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2 
circuit 103 and the I/O terminal 103 becomes the high 
impedance state, the current ?oWs in the N-channel FET the 
same as in the pull-doWn resistor 105 in FIG. 7. Thus, the 
poWer consumption Will increase. Also, the same problem 
eXists in a structure Wherein, for instance, a P-channel FET 
Which is sWitched by a control signal that controls the output 
buffer 100 is applied as a pull-up means instead of the 
pull-up resistor 106 shoWn in FIG. 8 so as to turn this FET 
on only When the I/O terminal 103 becomes the high 
impedance state. 
As described above, in a conventional I/O circuit Which 

performs the pull-doWn/pull-up operation, When a loW level 
or high level signal is provided to an I/O terminal, the 
current ?oWs continuously betWeen the I/O terminal and a 
loW level or high level poWer source through a structure to 
perform pull-doWn or pull-up operation, namely the 
N-channel FET and the P-channel FET. Therefore, an 
increase in the poWer consumption in I/O circuits of the prior 
art cannot be avoided. 

SUMMARY OF THE INVENTION 

The purpose of the present invention is to provide an I/O 
circuit that is capable of reducing poWer consumption While 
performing a pull-doWn or pull-up operation When an I/O 
terminal is in an open state or a high impedance state, and 
a control method for controlling an I/O circuit. 

The novel invention provides an input/output circuit of a 
semiconductor device comprising: an output circuit Which 
outputs a state of a ?rst level or a state of a second level 

different from the ?rst level or a high impedance state, the 
output circuit having a control means to control the output 
states and having an output terminal; an input/output termi 
nal connected to the output terminal of the output circuit; an 
input circuit having an input terminal connected to the 
input/output terminal and an output terminal connected to 
internal circuits; and a sWitch circuit connected betWeen the 
input/output terminal and a poWer source supplying the ?rst 
level, having a sWitching node connected to the output 
terminal of the input circuit; Wherein the sWitch circuit turns 
on When the input/output terminal is provided the state of the 
?rst level or When the input/output terminal is open state and 
the output circuit outputs the high impedance state; and the 
sWitch circuit turns off When the input/output terminal is 
provided the state of the second level. 
And the present invention provides an input/output circuit 

of a semiconductor device comprising: an output circuit 
Which outputs a state of a ?rst level state or a state of a 
second level different from the ?rst level or a high imped 
ance state, the output circuit having a control means to 
control the output states and an output terminal; an input/ 
output terminal connected to the output terminal of the 
output circuit; an input circuit having an input terminal 
connected to the input/output terminal and an output termi 
nal connected to internal circuits; a sWitch circuit connected 
betWeen the input/output terminal and a poWer source sup 
plying a ?rst level; and a controller connected betWeen the 
input/output terminal and the sWitch circuit; Wherein the 
sWitch circuit turns on When the input/output terminal is 
provided the state of the ?rst level or When the input/output 
terminal is open state and the output circuit outputs the high 
impedance state, and the sWitch circuit turns off When the 
input/output terminal is provided the second level. 
The present invention provides a method for controlling 

an input/output circuit of a semiconductor device, having an 
input/output terminal, an input circuit Whose input terminal 
is connected to the input/output terminal and Whose output 
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terminal is connected to internal circuits, a switch circuit 
connected betWeen the input/output terminal and a power 
source of a ?rst level and having a control terminal, and an 
output circuit Whose output terminal is connected to the 
input/output terminal and Which outputs a state of the ?rst 
level, a state of a second level and a high impedance state, 
comprising the steps of: detecting a level state of the 
input/output terminal; and controlling the sWitch circuit to 
turn off When the input/output terminal is the second level, 
and to turn on When the input/output terminal is not the 
second level. 
And the present invention provides a method for control 

ling an input/output circuit of a semiconductor device, 
having an input/output terminal, an input circuit Whose input 
terminal is connected to the input/output terminal and Whose 
output terminal is connected to internal circuits, a sWitch 
circuit connected betWeen the input/output terminal and a 
poWer source of a ?rst level and having a control terminal, 
and an output circuit Whose output terminal is connected to 
the input/output terminal and Which outputs a state of the 
?rst level, a state of a second level and a high impedance 
state, comprising the steps of: outputting the high impedance 
state from the output circuit; detecting a level state of the 
input/output terminal; and controlling the sWitch circuit to 
turn off When the input/output terminal is the second level, 
to turn on When the input/output terminal is the ?rst level, 
and to turn on gently When the input/output terminal is an 
intermediate level state. 

Further, the present invention provides a method for 
controlling an input/output circuit of a semiconductor 
device, having an input/output terminal, a sWitch circuit 
connected betWeen the input/output terminal and a poWer 
source of a ?rst level state and having a control terminal, a 
controller Whose input terminal is connected to the input/ 
output terminal and Whose output terminal is connected to 
the control terminal of the sWitch circuit, an output circuit 
Whose output terminal is connected to the input/output 
terminal and Which outputs a state of the ?rst level, a state 
of a second level and a high impedance state, and an input 
circuit connected betWeen the input/output terminal and 
internal circuits, comprising the steps of: detecting a level of 
the input/output terminal by the controller; and controlling 
the sWitch circuit to turn off When the input/output terminal 
is the second level, and to turn on When the input/output 
terminal is not the second level. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram of a ?rst embodiment of an I/O circuit 
according to the present invention. 

FIG. 2 is a diagram of a second embodiment of an I/O 
circuit according to the present invention. 

FIG. 3 is a diagram of a third embodiment of an I/O circuit 
according to the present invention. 

FIG. 4 is a diagram of a fourth embodiment of an I/O 
circuit according to the present invention. 

FIG. 5 is a diagram of a ?fth embodiment of an I/O circuit 
according to the present invention. 

FIG. 6 is a diagram of a siXth embodiment of an I/O 
circuit according to the present invention. 

FIG. 7 is a diagram of a conventional I/O circuit. 
FIG. 8 is a diagram of another conventional I/O circuit. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

SiX embodiments of an input/output circuit of the present 
invention for providing reduced poWer consumption and 
improved control Will be described With reference to FIGS. 
1—6. 
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4 
Embodiment 1 

FIG. 1 is a diagram of a ?rst embodiment of an I/O circuit 
of the present invention. 

In FIG. 1, an I/O circuit has a tri-state output circuit 6 
Which outputs a loW level or high level or high impedance 
state to an I/O terminal 5. The output circuit 6 consists of a 
P-channel FET 2 Whose gate is connected to a ?rst output 
control terminal 1 and an N-channel FET 4 Whose gate is 
connected to a second output control terminal 3. Both the 
FET 2 and the FET 4 are connected to each other in series 
betWeen a high level poWer source S and a loW level poWer 
source (ground) G, the in-series connecting point P con 
nected to the I/O terminal 5. 
The 1/0 circuit has a ?rst sWitch, such as an N-channel 

FET 7, to selectively supply a loW level pull-doWn potential 
(ground potential) G to the I/O terminal 5. In addition, this 
1/0 circuit has a second sWitch, such as an N-channel FET 
8 Whose gate is connected to the ?rst output control terminal 
1. N-channel FET 8 is inserted betWeen the I/O terminal 5 
and the ?rst sWitch, the N-channel FET 7. The second 
sWitch, the N-channel FET 8, is controlled to the OFF state 
When the output circuit 6 outputs a high level signal to the 
I/O terminal 5. It is controlled to the ON state When the 
output circuit 6 outputs a loW level signal or a high imped 
ance state to the I/O terminal 5. Further, the I/O circuit has 
an input circuit, such as an inverter 9, Whose input terminal 
is connected to the I/ O terminal 5 and Whose output terminal 
is connected to the gate of the FET 7 and to internal circuits 
such as a micro processor unit MPU. The input circuit inputs 
a signal provided to the I/O terminal 5 to the internal circuits 
and functions as a level detector for the I/O terminal 5. And 
the input circuit 9 turns off the ?rst sWitch When the I/O 
terminal 5 is a high level signal, namely a different level 
from the pull-doWn level. The input circuit 9 turns on the 
?rst sWitch 7 When the I/O terminal 5 is a loW signal level, 
namely the same level as the pull-doWn level provided by 
the ?rst sWitch 7 or When the output circuit 6 outputs the 
high impedance state and the I/O terminal 5 is in the open 
state. 

The output circuit 6 outputs the loW level signal to the I/O 
terminal 5 When a high level signal is applied to the ?rst 
output control terminal 1 and the second control terminal 3, 
and outputs a high level signal to the I/O terminal 5 When a 
loW level signal is applied to the ?rst output control terminal 
1 and to the second output control terminal 3. The output 
circuit 6 outputs a high impedance state to the I/O terminal 
5 When a high level signal is applied to the ?rst output 
control terminal 1 and a loW level signal is applied to the 
second output control terminal 3. 
When the I/ O terminal 5 becomes a high impedance state, 

the potential at the I/O terminal 5 becomes an intermediate 
potential level (hereinafter referred to as the intermediate 
level) betWeen the high level poWer source potential S and 
the loW level poWer source potential G by the leak current 
?oWing into the I/O terminal 5 or the leak current ?oWing 
out therefrom. The input circuit 9 has an input threshold 
potential set at the intermediate level. That is, When the input 
circuit 9 is an inverter consisting of a P-channel FET and an 
N-channel FET, both FETs are actually turned ON When the 
intermediate level is provided to the input of the input circuit 
9. Although inverters are typically used to output high levels 
or loW levels, inverters may also be used to output interme 
diate levels When they receive input potentials near the 
threshold levels. Thus the output of the input circuit 9 may 
become nearly an intermediate potential, like the interme 
diate potential. Because the ?rst sWitch 7 is in a non 
saturated state and is gently turned ON, current begins to 
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How to the loW level power source G from the I/O terminal 
5 via this ?rst switch 7 and the second sWitch 8, is noW in 
an ON state because of a high level signal provided to the 
?rst output control terminal 1. When current begins to How 
through the ?rst sWitch 7 to the loW level poWer source G, 
the amount of current is small because the FET 7 is in a 
non-saturated state, so that the potential of the I/O terminal 
5 begins to gradually drop. When the current to the loW level 
poWer source G from the I/O terminal 5 increases and the 
potential of the I/O terminal 5 drops suf?ciently, the input 
circuit 9 outputs a high level signal. As a result, the ?rst 
sWitch 7 is turned ON in its saturated state and the I/O 
terminal 5 is ?Xed at the pull-doWn potential of the loW level 
poWer source. Thus, When the output circuit 6 outputs a high 
impedance state and the I/O terminal 5 is in an open state, 
the I/O terminal 5 is pulled doWn to a loW level. 

If a loW level signal is further provided to the I/O terminal 
5 from an eXternal source in addition to the above situation, 
the output circuit 6 holds the high impedance state, and the 
loW level signal provided to the I/O terminal 5 is inverted 
and transferred into the internal circuits through the input 
circuit 9. On the other hand, if a high level signal is provided 
to the I/O terminal 5, the pull-doWn operation of the I/O 
terminal 5 is inhibited due to the output of the inverter 9 
being inverted to the loW level and the ?rst sWitch 7 is turned 
OFF. It is possible to invert the output of the inverter 9 
rapidly by reducing the current volume ?oWing into the loW 
level poWer source from the I/ O terminal 5 via the FET 7 and 
the FET 8. To reduce the current, the ON resistance of the 
FET 8 may be relatively large by making the transistor siZe 
of the FET 8 small. 
FET 8 is not required if the input circuit 9 outputs an 

inverted signal, When a high level signal is impressed to the 
I/O terminal 5 in the pulled doWn state, due to design 
considerations of selecting the siZe of the ?rst sWitch 7 and 
the capability of the input circuit 9. 
As described above, in the case When the output circuit 6 

outputs the high impedance state to the I/O terminal 5, the 
I/O terminal 5 is pulled doWn only When the I/O terminal 5 
is in the open state or a loW level signal is being applied 
thereto. On the other hand, When a high level signal is 
applied to the I/O terminal 5, the pull-doWn operation of the 
I/O terminal 5 is inhibited, even if the output circuit 6 
outputs a high impedance state to the I/O terminal 5. 
Accordingly, When the high impedance state is output to the 
I/O terminal 5 from the output circuit 6, leak current is 
prevented and poWer consumption can be reduced signi? 
cantly When compared With a conventional I/O circuit Which 
performs the pull-doWn operation irrespective of a signal 
applied to the I/O terminal 5. 
Embodiment 2 

FIG. 2 is a diagram of a second embodiment of an I/O 
circuit of the present invention. 

This embodiment features that, contrary to the ?rst 
embodiment shoWn in FIG. 1, a P-channel FET 10 is used 
instead of the N-channel FET 7 shoWn in FIG. 7 and a 
P-channel FET 11 is used instead of the N-channel FET 8. 
Also, the I/O terminal 5 is pulled up to a high level poWer 
source S, but the rest of the circuit con?guration and the 
operation are the same as those in the ?rst embodiment 
shoWn in FIG. 1. 

Thus, the same bene?ts as in the ?rst embodiment shoWn 
in FIG. 1 can be attained in this embodiment. Namely, only 
When the high impedance state is input to the I/O terminal 
5 and the I/O terminal 5 is in the open state or the same 
potential level as pull-up potential is provided to the I/O 
terminal, the I/O terminal 5 is pulled up. Therefore leak 
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6 
current in the pull-doWn or pull-up operation can be pre 
vented and poWer consumption reduces. 
Embodiment 3 

FIG. 3 is a diagram of a third embodiment of an I/O circuit 
of the present invention. 

This embodiment features a controller 12, such as an 
inverter, Which has an input threshold set at a higher level 
than the potential level of the high impedance state of the 
output circuit 6, and an input circuit 15 consisting of 
inverters 13 and 14 connected to each other in series instead 
of the input circuit 9 in the ?rst embodiment. The controller 
12 Works as a level detector to turn the ?rst sWitch 7 ON by 
detecting the potential level of the I/O terminal 5. When the 
output circuit 6 outputs the high impedance state and the I/O 
terminal 5 is in the open state, the controller 12 turns the ?rst 
sWitch 7 ON rapidly, compared With the con?guration of the 
?rst embodiment as shoWn in FG. 1. 

In addition to the same bene?ts of the ?rst embodiment as 
shoWn in FIG. 1, poWer consumption is reduced until the I/O 
terminal 5 is pulled doWn by reducing a time until it is pulled 
doWn. Namely, according to the present invention, only 
When the high impedance state is input to the I/O terminal 
5 and the I/O terminal 5 is in an open state or the same 
potential level as a pull-doWn potential is provided to the I/O 
terminal, the I/O terminal 5 is pulled doWn. Therefore leak 
current in the pull-doWn operation can be prevented and 
poWer consumption is reduced. 
Embodiment 4 

FIG. 4 is a diagram of the fourth embodiment of an I/O 
circuit of the present invention. 

This embodiment features an inverter 16 Which has an 
input threshold set at a loWer level than the potential level of 
the high impedance state of the output circuit 6, and an input 
circuit 15 consist of inverters 13 and 14 connected to each 
other in series instead of the inverter 9 in the second 
embodiment. The controller 16 Works as a level detector to 
turn the FET 10 ON by detecting the potential level of the 
I/O terminal 5. When the output circuit 6 outputs the high 
impedance state and the I/O terminal 5 is in an open state, 
the controller 16 turns the FET 10 ON rapidly, compared 
With the con?guration of the second embodiment as shoWn 
in FIG. 2. 

In addition to the same bene?ts of the second embodiment 
shoWn in FIG. 2, it is possible to reduce poWer consumption 
until the I/O terminal 5 is pulled up by reducing the time 
until it is pulled up. Namely, according to the present 
invention, only When the high impedance state is input to the 
I/O terminal 5 and the I/O terminal 5 is in the open state or 
the same potential level as pull-up potential is provided to 
the I/O terminal, the I/O terminal 5 is pulled up. Therefore 
leak current in the pull-doWn or pull-up operation can be 
prevented and the poWer consumption is reduced. 
Embodiment 5 

FIG. 5 is a diagram of tWo variations of a ?fth embodi 
ment of an I/O circuit of the present invention. 

This embodiment features, as shoWn in FIG. 5(a), an open 
drain type output circuit comprising a FET 17 Whose gate is 
connected to its source terminal, a sWitch circuit 18 per 
forming the same function as that of the FET 7 in FIG. 1, an 
input circuit 19 performing the same function as that of the 
inverter 9 in FIG. 1 and the FET 8 is deleted. 

In the second variation, as shoWn in FIG. 5(b), an open 
drain type output circuit comprising a FET 20 Whose gate is 
connected to its source terminal, a sWitch circuit 18 having 
the same function as the FET 7 in FIG. 1 and an input circuit 
19 performing the same function as that of the inverter 9 in 
FIG. 1. 
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The 1/0 circuit variations of this embodiment attain the 
same advantages as those of the ?rst embodiment shoWn in 
FIG. 1. Namely, according to the present invention, only 
When the high impedance state is input to the I/O terminal 
5 and the I/O terminal 5 is in an open state or the same 
potential level as the pull-doWn potential is provided to the 
I/O terminal, the I/O terminal 5 is pulled doWn. Therefore 
leak current in the pull-doWn operation can be prevented and 
poWer consumption is reduced. 
Embodiment 6 

FIG. 6 is a diagram of tWo variations of a siXth embodi 
ment of an I/O circuit of the present invention. 

This embodiment features, as shoWn in FIG. 6(a), an open 
drain tppe output circuit comprising an FET 21 Whose gate 
is connected at its source terminal, a sWitch circuit 22 
performing the same function as that of the FET 10 shoWn 
in FIG. 2 and an input circuit 23 performing the same 
function as that of the inverter 9 shoWn in FIG. 2. 

In the circuit variation, as shoWn in FIG. 6(b), an open 
drain type output circuit comprises a FET 24 Whose gate is 
connected to its source terminal, a sWitch circuit 22 per 
forming the same function as the FET 10 shoWn in FIG. 2, 
and an input circuit 23 performing the same function as the 
inverter 9 shoWn in FIG. 2. The FET 11 shoWn in FIG. 2 (and 
FIG. 6 (a)) is deleted. 

The 1/0 circuits of this embodiment attain the same 
advantages as those of the second embodiment shoWn in 
FIG. 2. Namely, according to the present invention, only 
When the high impedance state is input to the I/O terminal 
5 and the I/O terminal 5 is in an open state or the same 
potential level as pull-up potential is provided to the I/O 
terminal, the I/O terminal 5 is pulled up. Therefore leak 
current in the pull-doWn or pull-up operation can be pre 
vented and poWer consumption is reduced. 

While there has been shoWn and described various 
embodiments of the present invention it Will be evident to 
those skill in the art that various modi?cation may be made 
thereto Without departing from the scope of the invention 
Which is set forth in the appended claims. 
What is claimed is: 
1. An input/output circuit of a semiconductor device 

comprising: 
an open drain type output circuit having a ?eld effect 

transistor Whose gate is connected to its source terminal 
and Which outputs a state of a ?rst level or a state of a 
second level different from the ?rst level or a high 
impedance state, the output circuit having a control 
means to control the output states and having an output 

terminal; 
an input/output terminal connected to the output terminal 

of the output circuit; 
an input circuit having an input terminal connected to the 

input/output terminal and an output terminal connected 
to internal circuits; and 

a sWitch circuit connected betWeen the input/output ter 
minal and a poWer source supplying the ?rst level, 
having a sWitching node connected to the output ter 
minal of the input circuit; 

Wherein the sWitch circuit turns on When the input/output 
terminal is provided the state of the ?rst level; 
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the sWitch circuit turns on When the input/output terminal 

is open state and the output circuit outputs the high 
impedance state; and 

the sWitch circuit turns off When the input/output terminal 
is provided the state of the second level. 

2. An input/output circuit of a semiconductor device 
comprising: 

an output circuit Which outputs a state of a ?rst level or a 

state of a second level different from the ?rst level or 
a high impedance state, the output circuit having a 
control means to control the output states and having an 

output terminal; 
an input/output terminal connected to the output terminal 

of the output circuit; 
an input circuit having an input terminal connected to the 

input/output terminal and an output terminal connected 
to internal circuits; and 

a sWitch circuit connected betWeen the input/output ter 
minal and a poWer source supplying the ?rst level, 
having a sWitching node connected to the output ter 
minal of the input circuit; the sWitch circuit comprising 
a ?rst MOS-FET, Whose source is connected to the 
poWer source of the ?rst level, Whose drain is con 
nected to the input/output terminal and Whose gate is 
connected to the output terminal of the input circuit and 
a second MOS-FET, Whose source is connect to the 
drain of the ?rst MOS-FET, Whose drain is connected 
to the input/output terminal and Whose gate is con 
nected to the control means; 

Wherein the sWitch circuit turns on When the input/output 
terminal is provided the state of the ?rst level; 

the sWitch circuit turns on When the input/output terminal 
is open state and the output circuit outputs the high 
impedance state; and 

the sWitch circuit turns off When the input/output terminal 
is provided the state of the second level. 

3. An input/output circuit of a semiconductor device 
according to claim 2, Wherein the control means consists of 
a ?rst control terminal and a second control terminal, and the 
output circuit comprises: 

a CMOS connected betWeen the poWer source supplying 
the ?rst level and a poWer source supplying the second 
level, a gate of one MOS in the CMOS connected to the 
?rst control terminal and a gate of the other MOS in the 
CMOS connected to the second control terminal. 

4. An input/output circuit of a semiconductor device 
according to claim 2, Wherein the output circuit has tWo 
control terminals, the output circuit outputting the state of 
the ?rst level or the state of the second level When the both 
control terminals are provided the same level signal, and the 
output circuit outputs the high impedance state When the 
control terminals are provided different level signals. 

5. An input/output circuit of a semiconductor device 
according to claim 4, Wherein the control means comprises 
a buffer circuit. 


